A 15 year old female African lion (Panthera leo) was necropsied after its sudden death. The necropsy showed a mammary gland lesion measuring 10 cm in diameter and numerous white nodules with variable size in the liver, spleen, uterus, lungs and the heart. The histopathological examination showed that the neoplastic formation in the mammary region was a simple tubular carcinoma with metastases on the other organs. Upon immunohistochemical examination, the neoplastic cells expressed cytokeratins while the stroma of the tumour expressed vimentin. The proliferation index Ki-67 was moderate. Based on the macroscopic, histopathological and immunohistochemical findings, the neoplasia was diagnosed as a simple tubular mammary carcinoma.
INTRODUCTION
Among domestic animals, tumors of the mammary gland are one of the most frequent neoplasms in dogs (1, 2) and cats (3) . Most of feline mammary tumours are malignant, whie the most frequent types of adenocarcinoma in cats are the tubular, papillary and solid carcinomas (4, 5) . There is a limited number of reports on mammary neoplasms in nondomestic felid species. According to these reports, mammary adenocarcinomas are the most often form of mammary neoplasia in lions, while less frequent mammary lesions are squamous cell carcinoma, mammary cysts and mammary lobular hyperplasia (6) . There are only few case reports of mammary carcinoma in lion (7) , but, to our knowledge, there are no reports of mammary carcinoma with widespread metastasis.
The following report presents the postmortem findings of a female lion that died due to carcinoma of the mammary gland that metastasized to most of the internal organs. Here we describe the necropsy, the histopathological and the immunohistochemical findings.
MATERIAL AND METHODS
Complete necropsy of a 15-year-old female African lion (Panthera leo) was performed not later than 12 hours after the animal's death. The following tissues were collected for further histopathological and immunohistochemical examination: mammary gland tumor, uterus, lungs, liver, spleen, kidneys and intestines. The tissue samples were fixed in 10% neutral formalin, embedded in paraffin and sectioned at 3-4 μm.
For the purpose of histopathology, the slides were stained with hematoxylin and eosin.
For the purpose of immunohistochemistry, a DAKO Envision kit based on the Peroxidase/ DAB method, was used in order to characterize the primary neoplasm and the metastatic foci. The tissue slides were incubated 20 min in 3% H 2 O 2 to block the endogenous peroxidase. As a pretreatment for this method, for the purpose of antigen retrieval, a citrate buffer pH 6,0 was used by using heat treatment in microwave at 500 W during 20 min. Slides were incubated for 1 hour at room temperature with the following primary antibodies: mouse monoclonal antibody anti human-vimentine, clone V9 (DAKO), mouse monoclonal antibody anti-human Ki-67 antigen, clone MIB-1 (DAKO) and mouse monoclonal antibody anti-human cytokeratin, as well as clone AE1/ AE3 (DAKO). Subsequently, secondary antibodies labelled with horseradish peroxidase (HRP) were applied to the slides and they were incubated for 20 min. Chromogen, 3.3'-diaminobezidine tetrahidrochloride (DAB -DAKO), which is used for visualization of the reaction, was applied on the slides and incubated for 5 min at room temperature, after which the slides were washed with PBS and stained with Mayers' hematoxylin for contrasting.
RESULTS
At necropsy, a massive lesion, measuring 10 cm in diameter, was noticed subcutaneously in the mammary region. The lesion was white, smooth, firm and poorly demarcated from the surrounding mammary tissue. The abdominal cavity contained about 3 liters of reddish transudate. Many white nodules with diameter between 1 mm and 2 cm were found on the liver, spleen, uterus, lungs and the heart. The nodules were firm, and with white and smooth surfaces and cut surfaces. The nodules were present throughout the parenchyma of the organs. The spleen and liver were enlarged, while the nodules on these two organs were largest compared to the rest of the organs. No nodules were found on the peritoneum, nor on the pleura.
The histopathological examination showed massive carcinomatous infiltration in the tissue samples from the mammary gland and the majority of the internal organs. The tumor originated from the mammary gland and its differentiation varied between organs. Many pleomorphic mitotic cells were noticed in the mammary gland ( Fig. 1 ). There were central necroses, as well as inflammatory and hemorrhage areas. The tumor also had a strongly developed scirrhous component. The lungs had metastatic nodules with a diameter of about 5-10 mm, and also interstitial pneumonia ( Fig. 3) . Metastatic foci were found in the liver (Fig. 2) , where lymphocytic granulomas were also observed. The heart had nodular endocarditis and lymphocytic pericarditis. The architecture of the splenic parenchyma was remarkably effaced by many metastatic nodules (Fig. 4 ). There was a severe endometrial hyperplasia of the uterus with many lymphocyte follicles. The neoplastic nodules in the other organs had the same features to those of the mammary gland tumor. The immunohistochemical method confirmed the presence of tumor epithelial cells in all of the examined tissues. More than 95% of neoplastic epithelial cells expressed cytokeratins in their cytoplasm (Fig. 7) . Vimentin was moderately expressed in the cytoplasm of the mesenchymal cells as myoepithelial cells, lymphocytes and stromal connective tissue cells (Fig. 5 ). Ki-67 antibody showed a moderate proliferative index and was mostly noticed in the mitotic cells ( Fig. 6) .
Based on the macroscopic, histopathological and immunohistochemical findings the case was diagnosed as a simple tubular mammary carcinoma with metastasis to the liver, spleen, uterus, lungs and the heart. 
DISCUSSION
This article described the postmortem examination of a 15 years old lioness (Panthera leo), as well as the histopathological and immunohistochemical findings. According to these findings, it is evident that the lioness suffered from carcinoma of the mammary gland. The examined parenchymatous organs had changes that are specific for tumor metastases. There was a close correlation between the tumor lesions and the expression of tumor markers in the examined tissues. The distribution of the tumor markers in the examined tissues was determined by the immunohistochemical method. Both methods provide reliable results in the diagnostics of tumors (8, 9) .
All of the used primary antibodies were positive for this examination. Cytokeratins are intermediate filaments characteristically found in epithelial cells and their tumors (16) . Therefore, cytokeratin AE1/ AE3 has been widely used for detection of the epithelial origin of malignant cells in tumors (17) . Previous examinations show that the cytokeratins AE1/AE3 are expressed in all cases of canine mammary sarcoma including in situ carcinoma, complex carcinoma, tubulopapillary carcinoma, solid carcinoma and carcinosarcoma, except in the spindle cell carcinoma (18) . In this examination, cytokeratin AE1/AE3 stained the cytoplasm of the epithelial tumour cells. Intermediate filament vimentin is used to mark nonmuscle sarcomas in dogs (10) . Increased vimentin expression is associated with bad prognosis (12) . Vimentin is a marker which appears positive mostly in malignant tumors in the feline species (11, 19, 20) and therefore in wild lions. The vimentin expression in this case corresponds to previous investigations, where vimentin expression is positive in aggressive breast cancers with a size diameter bigger than 5,43 cm and with a high mitotic rate (11) . The expression of Ki-67 is strongly associated with tumor cell proliferation and growth, and is widely used in routine pathological investigation as a proliferation marker and prognostic factor (13) . There was a strong correlation between vimentin and Ki-67 expression in the examined tissues which has been previously noticed (12) .
Тumors of the mammary gland are frequent neoplasms in cats (3), and mammary adenocarcinomas are the most often form of mammary neoplasia in lions (6) . Ocular melanoma and mammary mucinous carcinoma with metastasis on the lungs in an African lion (14) , intestinal adenocarcinoma with diffuse peritoneal carcinomatosis in a lion (15) etc. were previously described, but there are no reports of mammary adenocarcinoma with widespread metastasis in wild felids.
CONCLUSION
This is a rare case of mammary carcinoma with widespread metastasis in other organs in an African female lion (Panthera leo). The symptomatology of adenocarcinoma is not always obvious, and that's why regular examinations are necessary in domestic as well as captive animals. Histopathoology and immunohistochemistry are usefull tools for tumor diagnosis and determination of the origin of tumour cell types in tumor metastasis.
